Running title: purging and the maintenance of SI Word count: 4368 ABSTRACT Gametophytic self-incompatibility is a widespread genetic system, which enables hermaphroditic plants to avoid self-fertilization and mating with close relatives.
INTRODUCTION
moderate, as SC mutants also benefit from a higher number of potential mates. Fur-thermore, the minimal value of inbreeding depression needed to maintain SI may be 25 underestimated by Charlesworth and Charlesworth (1979) 's model because inbreeding 26 depression was treated a fixed variable, therefore neglecting the effect of purging of 27 deleterious alleles by the self-fertilizing SC individuals. Purging is expected to facil-28 itate the spread of SC mutants, as these mutants tend to better eliminate partially 29 recessive deleterious alleles, thereby reducing the magnitude of inbreeding depression 30 experienced by their selfed offspring (Uyenoyama and Waller, 1991; Glémin, 2003) .
31
This was confirmed by a deterministic simulation model by Porcher and Lande (2005) , 32 assuming that a given proportion of self-pollen lands on the stigma ("mass-action" pol- representing the spread of a mutation affecting the selfing rate (Charlesworth et al., 54 1990). More recently, Porcher and Lande (2013) showed that the effect of purging on 55 the spread of a mutation affecting selfing is much lower when the strength of selection 56 against deleterious alleles is mild (s = 0.05) than when it is strong (s = 1). However,
57
Porcher and Lande (2013) only considered weak-effect selfing modifiers (changing the 58 selfing rate by 10 −6 ), and the effect of purging may be stronger in the case of a 59 mutation having a large effect on the selfing rate (Charlesworth et al., 1990) be fertilized by pollen of genotype S l , with l = i and l = j. We also consider a mutant,
108
self-compatible allele S C segregating at the same locus: pollen carrying S C can fertilize 109 all plants, while a plant with genotype S i S C is partially self-compatible (through its 110 S C pollen) and can be fertilized by any pollen whose genotype is different from S i .
111
Finally, S C S C individuals are fully self-compatible and can be fertilized by any pollen.
112
A parameter α measures the proportion of pollen produced by a plant that stays on 113 the same plant ("self-pollen"), leading to self-fertilization if it carries the S C allele. We given by:
In the Supplementary Material, we use a local stability analysis to determine the val-148 ues of α, n and δ for which S C increases in frequency when rare (which involves solving 149 a fourth-order equation in δ numerically). Table 1 ). Each individual possesses two copies of a linear chromosome, and a S-locus located at the mid-point of the chro-159 mosome. We assume that a maximum of k + 1 alleles can segregate at the S-locus: k 160 self-incompatible alleles S i (1 ≤ i ≤ k) and a self-compatible allele S C ; k is fixed at 161 100 in all simulations. Every generation, each S i allele mutates to any of the k − 1 162 other SI alleles with probability U SI and to allele S C with probability U SC (loss of 163 SI). There is no reverse mutation from S C to S i , i.e. loss of self-incompatibility is carries at least one self-compatible allele S C , its selfing rate a i is calculated as:
where γ ij is 0, 1 or 2, and represents the number of individual j's S-alleles which are 
210

RESULTS
211
Mildly deleterious mutations. of inbreeding depression (in the absence of S C ) for which we observed that S C invades 215 the population (i.e., reaches frequency 0.05) is slightly below the points, at a distance 216 equivalent to the size of points (not shown). In almost all simulations the frequency of 217 S C at equilibrium was either close to zero or equal to 1, i.e. polymorphic equilibria for 218 S C were almost never observed; we will return to this point in the Discussion. Note 219 that because the loss of SI is irreversible in our model (no back mutation from SC 220 to SI), one expects that allele S C should necessarily become fixed after a sufficiently Table 1 ). Figure S2 shows that reducing L decreases the effective number of Acknowledgements. This work was supported by the French Agence Nationale Rate of mutation from S i to S C U SC 10 −4
